Macn 201 : Lineae Algpben.
Wk ¢

¥ No %Aiz Jw'aa? (Moke sure Yor Scan the QAR code)

Pack 1 2 Review Part 22 Coordinades
X Subspaas & Pud veckors 1A varions bases
¥ Lineor dependence ¥ Swidch between bases
*A}mgyls,‘on, > write oo motrix in o héwo b“is-

X The Ronk -Ndui—lﬂé Theorem

Delinidion: W < R i called a hurar svbspace of R” it
(D O €W
(b) W is clsed ander addidion

() W is closed under scal ar mnl-hph’cwh'om

éXaMP‘& tlek Von RE be the plone given L.é X\ +Z§ + Sx3 =O.
(&Y Find o matrix A cuch that e (A) =V -
(bY Find & marvix B such +had T (R)=V.



Deﬂiuﬂiw: Consider the vectors ¥, ---, Ty, A R
(a) We Soy V; is 1eduandoant if }is o linear gombinadion of ¥, --, Vo,
(LY 7, -, Vw are colled lineorly jndepecnoumt i# none are redundani
(e) Vis ooy Uan Forma o kasis of & sabspace veR" it
() They spaw V
(¢¢) ’[’Zu.x& are fveorly udsponoans .

Degim‘hw: An equation of the Porm £ Vi+ - +CuUn =0 is called a relation

L4 %
Exomgle: Let A = 223]

(&) Ts Vs re dandot !

Wrike a (nonzero i+ possible) vecdor b ).



Delintion : The #& o vechvs mn a bacis = the dimemsion of & subspace.

’ﬂfeorm : Suppse V< R* has dma (V) = m
(a) We con find a+ _moest m /intarl(a, inolepemolent vecksrs iV

(b We need ot least m vedors 4o span v.
(&) Tt m vechws m V are hneavly indepen dunt, Hhey span
4-144.& forme & Lasis of V.

(A) FF m vectors in V span v,
1 £ 2z S$6
3. Twmd a basis Rr kA ¢ TurAD.

1 -l

Example : Let A= [-1 -z -
4 € s .9 q

$ 6! s 2

Dw (Tim A) = Rank (A)

Ronk 'llu"il% Theoveun : For any w xma mardyix

J‘IW\[MA) +dm (FmA) = p

Aalliry

’ Prosf !
Am (ke A) = #& Sree voriables

= A tolal variables
m - ronk (A)

— # oF pivols

—
-



Examples
1. Let A= [10-;21 Defme W= f)’('e ﬂ,s lA)?‘:}??.

00 L

Ts W a subspace ? (AJh«a, or ‘*‘h'ﬂ' not ? TF A, Lndk dim (W)

2.Find o basis Sor the sabspace of RY defined by
sz," .73 *ZX: 4+ 4xy =0

2. Find & basis for W= §7eR?: FLds a

1 o
dy= | -1 ~ :/él
3

1

V\d i;J- 0_"1.5 w}ltf&

‘ 3=+, aed, T/'el/?.

Y,Led UV £ R" be subspaces. Define U+V = {w‘el/Z"

() Ts W a sobspace ¢

(b) Suppose +hat (Anv=§¢§. What is

Am(W) mn terms of Am) avok Am V)?



3.4 : (oordinates
V of R'. Then any vetor

-
Delinidion : lonsider a basis B = 57: e U,..g of & subspace
XK€V oan be woriHen wn'gaela, as
ROV +C .+ -+ CmVm-
The sealors @,,8;, ---:Cm ove called the R -ecordindles of X and +he vector

e, .
Cfx, [#1g s +he R -coordinale veckr of X.

\

Con

Exomple : M map
Woru coordinier :

X
Uu’ :271623
Z

Minwap coordinades ’

- [ﬁ] eR*

Vaquid Peyote, Gonts Classic,
Dol Pento

Cos® -snb
Let Re = [sno ase

Let f)‘: I;';i be & ?lau\oi— ?osﬂ'iM.
P2

] & o‘eS+|M4iM

Lalcg
’?

Cal A= - P “dis place mawrt.”
‘ . Jeose s‘mb :L o o 1
Ta mini pmap cooro\maueb, m= _Smb co&e O 1 O

where © = anglle betoeen e werld X-axis and Hhe plagord &ywaval direction

” . - 2 2 5 N
pursle roste bne " is 70, 75,1 Gu , Fui= RoPylg; -B)
pixels por meten

pinel G)= ¢ + s P—epsff'f’3
cander of Mnipap



Delinition o Consider o limear Fronsfor mation T:R*—R" anck a basis R of R
1116 N xn mokeix R +that sendls [)?’113 ) IT;]g is ealled the R-madeix

of T.

¥TH R=§T, T3, +hw

B=[IT(Z)1£ [T(Z.)]ﬁl

° —_ = = - - s -
Exomele: Lot B= 57, 7, Ve=Ve xV,§ whee Uy 4 Ve and NVA= IFll= 2.
Fock: Vg + Vo , g AV, , and Nl =2.
Find +he R- modrix of

T: RE—= R®
XU xX

Delinition 2 Let A ond R be Sguare. TF B o nxn matrix S such 4+ A=S'RS.
bhow A and R are called smilar,



